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(57) Abstract: 

PROBLEM TO BE SOLVED: To form a deposited layer 
having strong adhesive force on the front surface of an 
iron steel, a cemented alloy, or the like by using a 
material in which the powder containing metal halide 
compound powder is formed as a discharge electrode, 
and generating electric discharge between the electrode 
and a work piece in liquid in which carbon exists. 

SOLUTION: A submerged electric discharge deposited 
front surface by a TiHj powder electrode is composed of 
Ti and TiC and bonded to a cemented alloy front surface 



of a base material without containing any oxide. In the 
reaction with the base material surface in electric 
discharge, since the temperature of the cemented front 
surface instantaneously reaches the boiling point of the 
material, the deposited Ti and TiC can be diffused arid 
fused to the base material side. The component 
composition from the boundary surface to the base 
material to the front surface of the deposited layer is 
Ti and TiC, and the boundary surface and the front 
surface are bonded without containing any oxide. This Ti 
component of the topmost front surface part of the 
deposited layer is oxidized in the air into Ti02, however, 
the inside is Ti with activity. 
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#1 ^ tf €r JgfiXT -5 C i €• i T ^ ^ IC 
3 ] 2 t,irtl?5McfEiJco?K'4' 

@ iC S n S ^^75^ jfi^&mT ® ^> d i €:!t#S![ <i: T ^ ?K 

izM^&(D{t^!^^'^tsSimm^m0X.T^ z. t ^^mt 
r^m'Pikn\z^^^mi&my5m. 
m^ms] ^m(D7iimit-^mmmz{ii<D^m. mit 
ft. ^{tft, 'iSi^im^^^m-^Lx^mLtihcD'Srm 
'pnm.om^tL'Xm'^K m^mux^m^^r^^^ 
^m^<^^^r<bm^x±§in.mtmax'^mx'tnn'& 
^±-^it, ±mmux<^mm±izm^may{t^<^^^ts 
c t ^<^mtr^m^n9.izji^^m 

[is*js 6 ] tmm 2 ^fzii 5 i.^i'txTi^izmm.o^m^ 
iA^\zj:^^mmmyjmizi6i.^x, m^mi^x^.m^t^ 

C t ^ 4#SSl i: T S ?g Jim ^ S 

>. A-:)-vr:7A. -;*-:7-. ^' >:$';i'0*}}7S^ i ®t) L < 

[tmm 8 ] inci/^L 7 ^^mmztmo^w.^ 

tt€lcJ:^^Mf!ll:^ft(z*5i.iT. {S^juX#j<h(Hlfir!CO^ 
&«lzJ;^)a6S2!152:^S;cTasaXftSBilcaaBlg€ffi 

^SLTtf^, mn^^^'&m^-^x2-^mjL^n^K ±ias 



7-yfi-n-( v<D^tit^xn^z.t^fs^^Lr^m.^liiL 
mzx-^^ws^mf}^, 

11] fs*^ 1 n£(,i L 1 0 (.^•rnTi^iciEi?'^ 

-5 c: <!: i -r -5 ^^'Sift J; 5 SffiMS:^ 

[is*]» 1 2 1 mim. 1 /^ctvu 1 0 ^^mtAz^m.<^ 
wi?im.\z^^^Mmimz^^^x. m^^TMtm'^ 
^xh^z.L^m^tt^^^im.\z^^^^'}m.-n 
m. 

[0 0 0 1] 

\^<^^^mA^n^^mm&<Dm\zmmzi-^ -< 

[0 0 0 2] 

(1) WCtCoWjJ^^^g^LTffagfiJcJBLrcttST 
?g*&«$:ff^, C:03B#-git«j]DX2rtTofcfS. 

(2) "f-^y (U^TTi) (J^^O<<zmiLWLt<W7^m\^X 
^^r^ml^t^^it^Jxit'^^mzL. T i 7i<T i C 

(5^:S'>;'J-/W h) tU-:>xmtbxmm&(Diilnm.t.ts. 

ox. mwi^-y-'(yif^i±i>m'i'i&n^m!&myimx- 

wo z) ^1iW.^&^fii.M^n(r>^\zm'C^X^^^, 
[0 0 0 3] KT. Ja;5l5lX«ir01,^Tll 1 ^rffll/^TSiB^ 

T-S. wc-Co (5'>y7.x>:^-/N-'r h-iiy\';u 
oc) (CffitpT-SctE^juxsrff t^iiW^ ■fr-a (ii*:Jiii 
\zii-:)X^mm.miL ^no. i>^jjtixcot(g 

0. 2i^Jaxcop+?g;ffi;jpxicj; 

oTSig{)i0^p7i<fj:<;k»3. Sgtj H v = l 7 5 0 i: 
(SiiLTt^S. (S2) 
[0 0 0 4] cnew^^ffilSS^WlCJ^ LT(Sr9|USSS 
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m^^t'NCl 0. C o 3 0 (7)ii^£DaS?'&^X^cr) 
^gEgfiH v = 8 5 O-'Q 5 OTS^^^. Ctltm—^ii' 

[0 0 0 5] l.^^LUf)<i^iitMyj&^Z:h^^X'»t. m&M 

CO 0 0 6] it^mmf}mmmm\z\t^mm^j:<mm 
•t^f)^^ m^'^^f^^^&w\z{t^mM^^m^zmmx- 

[0 0 0 7] r wi. mij^.^^ 1 8 o oic. i^.^ji 3 o o 
^t.ias7:cS£{t:?$^ (Ti-02) izmt>nx^D. it 

{tMA 1 202izm.t>tiX^^^(7)tmX^^^. -^ZX'T i 

(DB^^&m^mLxi&m.mi:<^mm (i^TEE^»^*^ms 

Mfimmmt^mmmtcom^z^r^t. nnj^Mm-^ 

im^mm^'^&i^^ ^wztjioxi^^nnj^.o^n 
mmr^. mm^mtnm<Dmux^o:>i&mmm\z 

[0 0 0 8] T i \ts,^^xm^^mimm^Mf&Lx\t 

n\zm^^mx^oi&mm.m^^cL^^^7^^^x^^. «c 
n^±\t^^m^m\zx^x±mr^h<Dx$)0. s/e^ 

mm (v/cm) t<m<u^. ^mmm^^cL^n^ 

mn^ct^^^hmm^n^, tzTzl. z(D^o^zni^L 
mm^M<r^rz^^z. mmmm^^h^<rti^t. 

L xmm^mf)mmj£ ;^ <^ ^ o ±7:?^ o t ^ . 
T. hUKitm^gm^ni^J^nMin^m^zm 

mr^\ziAn.mx<D^^w.umM^y)<^znm^. 
T\n^. T \i£¥mnm^mmux,i)<^^'&x^^z. 

t[t. ^^i)^mzm^LX^^^tZ^X^^. 

[0 0 0 9] za:>T \f)m^r^m^. Rzswji^mm^z 

(1) ^s.mmx^^t&^Lrzm^ 

ti«^t7D«:|i!( V = 7r 

(2) itLm^iL:^i^x^^tiK^Lrzi 

^®ffl S = 6 



mmi^x^mi^^A<D^mxw.t^ti^^x(Dm^z. soxfa 

^^±m{zti:^it&mm^h(D m^^mmx'<t. mm 
1 5 6 or. m!^s2 5 0 or) (cSLTti, iti^r^m 

{Cck<#ttCi§ttii^. &^^^ti^mr^z.t\zJioX 

[0 0 10] -mmmLrzho^ziibx. mcnm^i. 
< \momm\zj:z>xn.mm^^mnn^^?F^mpi 
X. 2:*iax^fT^ti\ \ti:^isda^mmz^ox^crziE 
m^nmm^z^'DX^z<L. mm(D^^^-mmz2-7'^ > 
^f)^xt^zt{t. ^mm^zm^x^^^t^Dx^^. 
^.oyfz^. m2f>z^<D^t\s^\zmmLrzm H'^mi:) 
t2:k)}wx\zj:^^m<Dmmm^-K^^^ro 

[0 0 11] tc^t<. ^i^m^mm^'^^ (wc4- 

- Co. WC + C o+T i CCQJ^^^^) ^izWUTtS. 

mmo)T im^(oj£miiSLmLrzh(o\t. mmutztLx 
$m\zmmL^r<^a\tmmLu^\ z^zt^ 
mmr^\z{t. ^mun0mikm^ti^^mmi^x^^<D 
mmm^tj-^mm^^^^x^^. mw^^m 
mtT-^mmf^t^-^^xh^. ^rzm^^^tw^mm 
t<D7-^mmh^'^^x$>^o Lt^u. ^m<i)7-o 
T^jstis^o^Tt), m\^^imL{t\.x^^^^'^\x. 

-j0 7.^'&m'r^ztLtmn,izt^-:>x^'^^. ^tz. r)v 

mx\^7-^mmm%ts.h(Dh^^. ^cD^fet^7;u 

^.zzry h<;)m^\Z\t^W.^xn^m\\L7 )\^^:zO J^(OWi 

mumf^^niz^fS^i^xm-DX^^^t^^xh^ . zn^rs 
^&w^9\<D^otx.h(Dxm^-tn^t. mm^'^^x^^ 
zttm^nx^^^. 

[0 0 12] );k±.<T)mi^^m^^. t i <7)j£f»<*msjz 
^r>x. mw^±<n^m\z^i^{z^^x^^^i.f^^m 
^^mnr^. T i (Df^ii^mMtm^^mit^m (t i o 
2) xmt>nx^'^^rz^. znmmmt^^±mt.<n 

\z\t^x-x^<f^^f)'^^. m)L^(^nm\z^^^m-^f)'^ 
mwxt^zt^zu^. zmtmrnzm't^mt-^ntztc 
m^^^^kt. i^mLx^^^mt'^<^^'^m\^<'kt<{'^ 

m^'^tz^^^ZUX^^^. CCOC<h€::ik{C^T, 

[0 0 13] %m<oB.W\U{tw^{t<r)m^'&tiii^x^ 

= 6/cl 
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^m<D<^m V=d3 
t, ^ <h t ^ 5 C t fe JgMSE ^ ^ H L < L T v ^ 

[0 0 14] f^. ±iEcD^®^{i;ft^A^. mmiz^^m 

S(±it;<c-ra. ^njcit-cntf. y u fcdt i ^^5=- 

JST i mST-a-T-w- >y-r^,^}3:, 3«/i^ttS<?ii/» 

T i y 'J •> KmStt. 75^7i CI J: < - 

t,*^^j:i3fi<lt«-r •fib. T i y 'J -y KttSt)T i 
[0 0 15] 

^ias-{c«oT</iss{tK (T i02) 

s»l5i')BiaSfiSi6riSia-C«-Sfca6 ( 1 8 0 Ot:) . m 

mmmm.!£t>X'mm.Lrzm'^tzT \ 0 2<^s.mx-. & 
mmmzMmri>ctA^^<nz. ^rz, -^ti/zifx-u 
<. tSLn.^±<omms^mA^^<ri^rzi^ imitmo^tzi^ 
\ziSLn.A^^^nz<<^^<nx') flai(cs^;t^*s*§rt<^</'i 

[0 0 16] ±ia(^^S^«f??tT^>Zic*tc;^C 

^nzzfcoT. mi^m^-^ .ii t)Uh CD iz^Lxti. 

ftitfBiffl^ t)3lJSg-edo-5&illiADXlc J;^SaiIMC|!:/fg: 
CO 0 1 71 

mm^mikr^rzs(>(D^%^] ^ l(r>^^^<nm'^'fi^^mz 

^is.mLrzho)^iAfi^f^tLxm^\ ^^ror^SET^. 
^s^iT±EfiiM<i:aE^DXferpifz&fT^5E:i$-fr. ±iesi; 

*DX«ia®±fC±Id^|g05{t&ft5-^tfSBJISSfe]5XT 
■Settle Lrc^jCOTSS. 



6/d 

[0 0 18] S2(^5!B^(Dig1'S[mnJ:S«SS!Lg:^fe 

^4®#a-r^«4'-c±E^ai:SjDxtiH(csJ:«^%^ 
^■tt. ±MmQx<^mm±(z±m±m(Dit^<^^'^tsA 

CO 0 1 9] S3 0%B^<DjS4'&«{cJ:^^ffi^a:^S 
[0 0 2 0] ^4CO%B^<D^K4'SiicmfCi-5^E«!lS:5-i* 

«s<tuTffit^, ^m(DW&-r^m^x-±mm.mii^m 

Xfefa1T-Mm^fE^$i±. ±f2iSiax#)g®±(cS?SS 
0){t:-&<^ tJ ^M!S.-t^^O\ZLrzh<DX'ab 
-5. 

(0 0 2-1] m5c0%BjO^4'««(;J:.5Sffi5!lli:^ffi 

#1. i3io<mB^^m-^Lxes.BLfzh(D^m^ikn.<y^ 
nmtLxm<^\ ^^mLx^m^±r^isijf^uu(n 
^^■t^m^x-±BimmtmaxM-^x'ikn=^^±^ 

it. JLIBa^SDXtl^S-h{cia!5S^(7){i:^#J^^t:^®® 
JBpXT ^ J: ^ f ; L- rc t> CO T S -5 . 

[0 0 2 2] ^6 03%B«<7)jg=pa:mc«fcs^®^§i:'?ffi 
li. ^ 2 ro^B^sfcn^ 5 ro%B^rovirn*^i-*ii.^T. 

[0 0 2 3] M7C0^BJ©f£cf.jj^fl|3j;^^®j{iS:^S 

fi. s i7it,iL.s6(73t,>-rn75^w%Bj!c*3n-r. nMH 

im.hL<i-i.W.-^LXm^rzhcD=S:lS.BLXmMtL 

xmt'K c<Dm.'&t&mi:^mx'iAn=&^^^->±. ±15 
ajjn x#)Sffi± (c i^t±<75^S)l S i^sKf J; 9 (c b t 

[0 0 2 4] ^SOTigB^cT^jK^ffemiCcts^iffiSaeiii^s 

(i. m incl^L^7cDt^-rn75^O5gB^;c*50^T. JSJjaX 
i (Bl aco 5}c JID A ^) (7) 5: L T lE^S ci: L T 
fflt^V C<?5^G^Si:^^:^DX1^IR^lT«C^^r5i!±^t^•. ±32iS 

mx<^<n&m(r)^iji=£:[tn±.r^^oizLfzh(DX'$)^. 
[0 0 2 5] m9(n^m(ni&^iikmzj^^^wm\yi& 
\t. m vui,^Lm7 (D<.^-rn7^^(nmmzj^-oxmnxm 

<DX'^i>, 

[0 0 2 6] mi on9tm(Dm.^Minizjzi,^m!&myj 

h. 1^. :5'>yX5=->. ^5'>i7-Xx->. m9>^^f- 
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[0 0 2 71 ^11 o^mom^iiWz^^&m^ikmyj 

[0 0 2 8] mi2(D^m<Dm^iAmzJ:^m:mi!}:m:^ 
mx^^zm-^^'^^^^fzhcDx^)^. 

[0 0 2 9] 

T i H2ti3 0 ox:&L±(Dm.m^zm^X7i^m^mssi^ttb 
iknm^t^i^xt^^m7r^^x(Dmm m^^ 

0. lMS-lOOOMs)ti, S^m.^f <75S®tl-ecO|^ 
mo:)m.^iZ^^^^Pi'htl^(DX\ T i H2{^^±{Z^ 

bx. m<mm\m&Lx^^^) (^'j--> 

[0 0 3 0] ^fz. T \\t±<mit^^^ts:itu<. 
m^^m-orz^^^mmm\zM^r^<Dx\ ^^^mm's^ 
^h-oxmmr^ztfj^xt^. uti^h. riHi^t:^ 
Mm^^mmx^^:d''bikm^±\z^'DxmmitL^ Ti 

m-nn,^^xtinxLfzm^. se^gcowc-coEE 

3 0^40 ^imRmaxfCMU 6 — 1 2 iimRmzxfj^^^tl 

[0 0 3 1] ,.L7i^t3. i^mm^^Tim^mifimfit. 
(^TKmx^ ^j'-^yy^tirziiinaim&mm^x^^/)^. 
-R9jim^^y)^&m^-mL. t : =bL<tiT i ex- 

c (mi^m\z<^^^mt(Dit^i,zj:^) (D^mtr^^ 

B:m^m\Lrzmm^i> (gt i 30) co^ms 



mtytirz^l'¥-\t±<^^bx^^r^^^zt\zr^^. ^<Dfz 

«ffli7i^. :L<^rz!i\z. m^-^^iztiux^muKm 

•Drzmmm<s,mim^^^^r:it^mmLtz. 
[0 0 3 2] ^m(r>7-^mmxm^'^^<Dmtm 

^^^x$>^y^<. ikmnx^zlf^^^Xitt. 1&m.^.^^UU(0 

m.'^.^xmL, v^^h. 7-^m}&m\ztt-<x^^ju^-~ 
cf-^tixi^^tifimmr^t^Piiti^. 

[0 0 3 3] 

■ immm] 

mmm i. t i H2o:^nm i ous uTo^m^^Ao^ 

: 1 5 mai. ^M. : 1 1 . 4 b > ($<3 6 5 0 0 kg/cm 
2) , : *^ 5 mm 

cti^mo^mmz^nmmMxmmLnmmxnmt 
Lx^mr^. mxai'Amxo^^zj:^. ssa^t* 

(WC + TiC + Co:GTi30 HgT 

mmm^Mf&Lrz. 
mnm&t I p = 3 . 



5 A. 



3 2 s 



J[}aX9tf«1=2». EE*»^^S@Sft (-) 
2) ftiitfSffl^ : 

t:-y:^-xg5gH v= 6 0 0-9 0 0 (zPilSiE 1 0 
g) . 

e 1 3 um, ft:±^f®a$ lO^xmRz 
}d>m^ (t> 7. 9 8 0101 CO. 5c 



3) ^1 
in2) 

^Li^f) 0. 5Kgf. m^f£ti lKgf/cffl2 

mi^m^ im/s. x^X^** SKH-3. 

[0 0 3 4] f^. l^^l^^^i;iC0it$!<<7)fci6tia®Wf4 

: 2. ling 

; 0 . 7 - 1 . 5 nig 



TiN-hTi2N mm2um) ^ yt> ^^'>>^mmM : I. 



0 0-9 0 Ot^j^^£A^t;L<ti. y£jg-L/c^?SKtCj§#' 

seetiH v= L 5 0 0 - L 8 0 Q uis,tm^^f>fmh . 
^m^mmLrzrz^if(Dm^^i>x\t. ±tif^-^f)<^.rj: 

o\Z2. Iflig^^JgT^- 

[0 0 3 5] (2) Mimm^f)<^-L<^±.LrzZt^Z^ 



^^t^^.^Jz-Di^X^t. m£(^tZ^BMiUm^\tXt 

x^^u^'^<rix^^'f)<. §tm-^-^^r^(Dj:o^z^?i.x^^ 
T i Himi^n^mz^^m^iik^mmmt. r \ 

mim^±<^tsztu<mmLx^^^. ^mat 

<Dm,^.^X{ZU0m^f3^^. nk^LfzT i chT i C\t^ 
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CO 0 3 6) 't(Dfzit»^m.m^^oii, 

(SK-3) .t^fflLAcK?. ^±SffigP?)i^fi[^*$n 
T i&m'&n^^i^Lrzy=^ 7.i7^ (SK-3) 7)i#« 

(0 0 3 7] 2) ±R(Djio\z^mLrzm-^, nd^v 

(0 0 3 8] 3) ^rz, ikmaxizj^-ox, mxm^^^ 
#&<t(Ttij-r^*^b. mm\z\i7kmtim^Lxi7^j--> 

ifT^^liZU^(DX-liitS.<'^t^t^Z)CizX$)^. ccof^ 

mam^X'^fji^'-', rzUA^iz&km^mizwc + cocDEE 
mi^immt-itfzf^jz, wL^^s■«^^^7)iS5^^itfgg^^# 

i^iiLTt,. m<'^mmmmstirjii}^-:>rz, ^tz. m 

>i^(Dj: o iz^mf}<m{tmx'mt>nx'^^^ honm. 

CO 0 3 9] nmm2. •A^zi&nm.m.^^'&is.^fzm-^ 
<D. T i Hi!£rAi^nmizj:^m^^^^7Rr. imxa 

l-A)}UX<D^iZji^. 

(1) n^i^^^^A-Tzm-^ 

1) mf/^(*m^'fj£ (-) 

te^^ss [ p = 1 0 A, /■^;i'X*a - p = 3 2 s 

w.mm&m<Dm&H v = 67o~9oo (ifiij:£E i o 
g) 

2) (+) 



^Mg^ffiC)SfiH v = 1450-1550 (SlJSJE 1 
Og) 

±121) 2) <i;f3^tt<^gSi:if3S!S=b^fc-5. 

CO 0 4 0] (2) ii(m««t5::*c:#< /^Jl'T.^liS:^ 
^iZ'b-^ <Ltzm'^ 

*S[€mSrt I p = 4 5 A. /'?;i';?.tir p = 0. Sys 
j!)DIB#re^=2^j-. JE*^^<*ttSatt (-) 
S^i!ia«®Wj®«H v = 2000~3000 (fil^ffi 1 
Og) 

t^SaS^B^'SgH v= 1 3 0 0~2 0 0 0 (zPJl^lES 
Og) • 

mmm^ zum. i±±i,m^^ e^mRz 

C 0 0 4 1 ] ( 3 ) ±12 ( 1 ) ( 2 ) CDi^l^cfc 0 . ^® 
€r^L<5S<L. f^^iZX^izi^^^^ii-{z».iE>ii^< b. 

m^i^'&mL<?sii!i>^^^tLx. itct^tz±?i (1) 

<^1) ODftfriU, (2) ©^ft^iT-SJQXXgTi^ 

:^ffi-r^. g.-5t/^«. SffiS^^ ( + ) (-) {Zg?L^ 

io 0 4 2] mmM3. T iH2<Diim<$^m.mizj:^m 

(1) T i H203iE*»#:mS€ffit.iT. llig«?iJ 1 iHI^ 

co^fi^(;:T^^^ (SK-3) \z^n&mmm (i-amx 

WlM1t^l9 = 3. 5 A, /tJUXtir p = 3 2 M s 

iaxmr^^=5^ 

ismsgffifio^gH v = 9oo~iooo (isysffi i o 
g) 

mmm^ 4 7 ym. ^feasgji^iicD^^iLO mg 

(2) ±EII)5g^l3. rod) <7)^#^(CTIHW (SK- 

3) {zmxmmi^. ^z^yr-i hm.^\zii^x2UKmx 

&ll€ijSlp = 3. 5 A. r p = 4 s 

»QXi«fr«1= 5 7 h^fScOlStt (-) 

4£2!iSltS<7)5!liffiH v=l600~1750 

cn J; 0 . 2 mnx ^ ^y^.itmm'^m- l < ±jnf- l r 1. ^ ^ 
Cch/j^f^ii-a. n^-^ic^x 2'Amx^n'3tzh(Dt^, w^^^z. 

CO 0 4 3] ::rog!fi(j. 2:!Kmx\z^y)^v^^T \ h 

CrzCi}<W.'&m'^<r>9^^T i <i:JS^LTiitSCia*<7DT i 
C ro ^> 'i'll^Ti^'tS^JPT -5 75> ^) T ^ -5 , 

CO 0 4 4] ^m<r>nm.<^BB2 . t \Hi{zm(n^ 
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(1) i^^^mz^^mitwzuon^^m m:T 

a, Nb. , V, Z r ) 

(2) mt^ (^J : T i C, TaC, NbC, VC, B 
C. B4C) 

(3) gftti (^J : T i N. hBN. CBN) 

(4) if^oit^ (^J:TiB2. (^^>gH2B03. t^^ 
.0?LMa2B4O7 • 1 OH2O) 

(5) V hU7 (Y2O3) 

i H2t::S^L'TJ£l»tt:SS^iB^L7t*!^^^< 

T i N^fi'&t^fcO. SU=T i B2<tT i N$'&t)1tT 

[0 0 4 5] 1 'Amx(D^o:)m'^hmm^imw'^^&.± 

^a5ti:5^<-\'^>K<7)l/2 (CBNchltl^Hv 5 
OOOJWi) iif^O. P*^ai7:)^'^€>75Krj:^t^5<iM?4tt 

[0 0 4 6) ^jffi^J 4 . 
nmmA : r i H2 + T i B2 (7 : SMfiht) 
1 ) JE^»»iDiE^fr^tS^^^J 1 1 ;*:SDXCD 

m^^«^:Ip = 5. 5 A. r p = 3 2 ;i s , ADX^r^l 

®g:Hv=1850-2500 .(^M 1 0 g) . /I 
^ : 2 4-2 8 iimiaS 

W& :Hv=1650-'2500 (^^S 5 0 g ) T^J^ifb 

T^UT^uuTi 20) (7)-r<t.i®. irraEtfstc^n^'n 

[0 0 4 7] ^fc, m^^ft^: I D==8 A. rp=8u 

m\^U^^'h<r)tk^. 2. 8<S(7)S^^^inL/c, 
^B'Jg^ft- : Sii^dBW S45C. ^^9iA;^ 0. Smn 
igO 0. Smm/rev. ^BiJSljgg iSOm/min 

[0 0 4 8] 2) ±gS^ i :^:toX?g:. y^77<hmiS 
-C5^rul:;i^comr\^feN^T»DXLrc 

Ip = 3. 5 A. -p = 4AiS. ;jnxn?fllll = 

5^ 

fiE^:Hv = 2IOO-5lOO (^WM 1 0 g ) . JEf/> 
(-) 

Hv=l 500-3000 5 0 g ) . 3 2 — 



3 6 

S1*H v==5 0 0 0 iiS^tDiJ, y< > K<73 1 0 0 
OOH^CfeCDTSO, CBNC05 0 0 OflEgJLTl.^ 

[0 0 4 9] -^mm 5 . 

: T i H2+T i N (7 : SSStt) 

1) 1 :*:Jax^f1^ : 

m^S^^:Ip = 5. 5 A. r p = 3 2 s . SDXS#FbT 
= 553^ 

S!g:Hv=l050-1800 (i^M 1 0 g) , MM 
(-) 

— :;ifcj[IDX<^^cOP=?^l. Ti B2ziA*iTfi;^cCt.i;:?^cnfi 
T i Bi^UXl'tzt^\Z'^^^XW.^f^^Wx^^. 

2) ±IE-:;^}3DX<7)S> ^^y-r-^ ]r^mMX2'^mJL't 
?T^rcit'&<^®m^Hv=l 7 0 0-2 3 0 OgSiinc 

[0 0-5.0] nmm^. 

nMUn :TiH2 + TiB2 + TiN (2 : 1 : 1) 

1) I'AmJKOWZ^^^m. 

Hv = 2000-2300 mM. 1 0 g) 
S$ 1 2-1 8 Mm 

2) 2;;fcfiaX^^^77-f h«®TfT-::);tii^ 

iDx^^i^^^^sg^fij 1 tm^. inxm^^^ 5 ^ 

Hv = 2550-5050 (??rS 1 0 g) 
1 4 — 1 8 x^m 

mm.nA^^< to 5 ogrctr-SchH v== i s o oms. 
[0 0 5 1] ^m<Dnm.(Dmm3 . );k±.vE^timM(Dm 

jiTl^^iai/^chSr^^Sr^ltl-enTt/^^- $b(lT i B2^ 

-SAc^fC. Nb. Ta. ^>U<tiNbC. TaC^'^MPL 
^(Df)^m'At-^tlX^^^. (Ctlfi, iafi2!XA(?5:^T:^ 

itix^^^^mx^^) 

(0 0 5 21 T a. N b, V^T i H2(C L 0 %eE^iP 
x.TSiS£« I i:fs!-^{^-C?JUX^?To?tSi*iiT a, N 
bTH v = 6 0 0-7 0 0. VT9 0 0 c!i®lS:t^±-F?-L 

ch;^^e., w^h\p\Jci.x^^^t.^iri^. m^hswin 

XT i 0-2 0 ;imci:2cS:;JDX«^T«IMT^o 
[0 0 5 3] Nb, TaC, V C ^t^Mfi'JXftTti. ^ 
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^fzo -^(D^S^. Hv = 9 0 0- 1 0 5 Oggi:. 
OM<t^if^^^^^^ SmnXX\ 2 0 MmJ[^±3 0 am 

(0 0 5 4] mmmMommA- u±.vE^rz^o\zT 

nq^n^zLt^m-^tuotz. t i wii^^^^m.mMz 
n\^xmmr^m^\t. mmnm<D^^,<r^mxt\l^^(r> 

y\z^^m.mmM<Dm.7t^mt. ami^tzT itm^x 
^'&{t^riX^^^:zt\z^^h(Dx^^. ^t. T\t^ 
m.%^^<^^Mmi\z-t^rz^^z. m^^m^mmmw. 
f)^±t<r^^:zthY^m\^x^^^ho:)t^.^n^. 
\z. T i (Dw.miuzx^x'^m\^tz%mti^m''<u^tz 
ist>. f±±^m'&^hmm\zuD§j^^t^^o^^h$>^. 

^i^^xmi^mm\z^mr^:zt^^x^^. ^m^m^zm, 
mx^^t^^x^^^7i^mitmrA(Dj;.z)U^(^x^ 

ZrH2, VH, VH2, NbH, TaH, FeTi 
H2, LaNisHe, TiMnH2. NaBH4 
C<D!^. -mt,UX2 rH2^Z-D^^Xmm^fr'Drz(DX 

nmmsLLxm^^. ztmrn^^. nmmz^n. 
^.^i±=F(DmmitLx. m'f'ip^zhmm^ti^. mw\ 

\zmm^ti^. 

(0 0 5 6] ^ffi^j?. Z rH2<?^*»*^^J5g0illill 
i:^#T=EE^»^iC. (JES§S:^ 6, 5 0 0 Kg/ciD2) , 
^«SK-3{C«L. Ip = 5. 5A. rp = 32us 

xmxu. mi^x^mumx^mx<^<mmr^. 

mxxm^ 8 - 1 0 ^ m, WSH v=660-690T 

ttim^^&X'\tu\^^^^. zntz^fxt^^^^mm^vi^ 
7flx\^^^. mmm^iZ^^tr^m'^\z\t. ^yyT-( 
[^nmrnzjiD 2:kmx^^y7i.(,i. ®ffi(i±#T^, 2 
:i^mx^^rorzm'^(7)nn^mt [ p = 3. 5 a. - p 

1350-2000-235 o^<m^n^o 

[0 0 5 7] ^B^<Dni&omms . . 7)i^=^ou. w 

CD^i^T^c^^lcT i H2l^*i:SEiiaSl^'£^^<hr^£> 

ju^-^AjiicT i H2+A 1 <j^m^w^n.^^z^^m^ 



[0 0 5 8] mMm^. ssass^s i^i i%^o7 

J^^y^ilT. h*?f4T i H2*rA I <^a*tt:3 : 7 cOJE 
Ift^^mS^^ffl-r-S, «STtI p=5A. rp = 32iis 

m.^<Dm\t. sgg^^H v = 4 0 0-6 0 ogg-es-s 

Ip = 2 0A, r p = 2 6 0 sSgC0&#fiSSgR 

\t. ¥iv = i ^oommzhmr^. za^nM^^x-^ 

[0 0 5 9] l?BJC0*SgC0^Sg6. #I^^J|CD4^IC^» 

I 4%V(7)*^f4(il 0 Okg/(nai2s^cD^lo^IO^^?5^' 
^0. t:y*-X?lgHv = 2 6 OSST^^, CtlfC 

(Dn^X\ Ip=5. 5 A, r p = 3 2 ^ s T-JDXL, 
v = 6 6 0-6 9 0, J^^l 0 ^m^ftTl^^^o 
1^. Cf^yy^ \^%nxx'Al3X^ftotHv^l2S 

0-2 0 0 ogg7:l^^#6nT^/^^, ccosox^ni-a 
[0 0 6 0] i^±co*^B^jii^t.iT. ^9m¥sPt cms 

[0 0 6 1] 

[%s^C0^^] U±mu<. Ti. Zr. V. Nb. T 
am(D^mhL<\t7Kmit^^J£m^tLXMfiiLX. 

m^Mn^nz>z.t^zj:^. ^m. as^^^^osst- 

tzi^(Dm (WC + Co) {Clt-^^W-T-. 1/2-1/3 
(D^^tU^. ^Tz. ±il(D7Kmim<D^\Z. ®!S^^± 
#$tt^7ti6il. TiB2. TiN, TiC. TaC. 

Nbc, vcrj:^^i^xrn(^t. mz^m^±^^^^ 

C<t7)<X€^. Ta. Nb, VfT^^^^/Ef/^i^i/sX^^fC-^Q 
2:^mx^'irA.^t. 5 0 %i^±7:?^b 2 fgSK^Tffi/i^T!)^ 

[mi] WC -h C o <?Dig^fta5EI»fti$^U(^.<h I 

'AmxRZJ^i'^mxHfoj^.m^^.rmx^^. 
m 2 ] !£r/^i^^^mzm^^rzm^(D i 'AMxmRij< 
2'Amxmz:h^f^&!&mf^o)iiiii^mmiS(^^ 

[113] mf^t^^^^o:)it^^^rmx^^. 

1 2 
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-/fctOX 




WC-Co 



S 5 0 C 



S S 0 c 
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WC + C oEf&#:|c 

1 ixmxRzf 2 ixuajimiDViism^tm^M 




( a ) it« ( 1 aclDX) 

H V 1 4 1. 0 




H V 1 7 5 0 



e 

CO 



mi^^mx (2»:AQX) (DtL^WM 
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(a) mm (ii5!l5jGTi30) 



(b) 'f ^t-Vi^vV^ (^?I^^GTi30) 
TiN + Ti2NJ^i?2 |am 

Sgj^HvasooM 

Ion — mixing' 




tfVJ&tt : 7.98mm * (O.Scm') 
W<^i:rt) : O.SIcgf <i -3 r J?-(rf(:)-EE:t3 1 kgf /cm' 
^?3giat:lm/s 7='^7.^?1^ : SK-3 

I? ffl Si : ::*;^ct2 



7a> l-'^-->'(;)^# 

(12) ^m^- (72)?gn;i?f- affi ^si 

€.S-M?tT35aiK/W5^566l-5l (72) jfiin/I^- fgilS PS'l/x 



